0643 REBSUHMECS T3 MEMIIRED B & MIA p B

Bt « BEH  BER RR A% BN
EFEFEE  BR R (HRKE Rty —)

zbznzb:h XHBEAT VA VISR EEE BRI AR I 5 L2 RELT
X7, ZIT, AERSHEEONETEIARKEEENEB L TCE). BEEEF
IVEHP b P ORBHESMEREICE N THEENPHA LR LTV 2 a4 e X
TWb, I T, AFETREERZHEEMEIZE T3 W&:f&ﬁ[@ﬁ%ﬂﬁ%kﬂ&
MBEATIVAVEOBEELTRE Ui, GEBOSYESMEBSRFEES v F(SHR)
& FEEp D Wistar-KyotoZ v b (WKY) 72 & NZ4:@ 8 ODahlD &IE R (S)
B LUEEERRE (R) 5y MIEE (0.66%) &Um (8%) BIGEX4AHKE
- Uy KEIRY Y EREER Ui, EBRIF3TCIZEDIS% 02/5% CO2% 4k L1z
. Krebs-bicarbonatesNw 7 » —ZHINVTITN - 72, 3><10 TMDJ)IIVIEXRTY VT
BIEBICT £ F V3 ) v (ACh109~10* M) THEREMRMEL. = o
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2. BRI

2.1. B0 4B ORELASHR & [RB I O Wistar-Kyoto5 v b (WKY) 73 & UM 6:8 fify
ODahl §Z bk EDahl&IFIE L (R) 5 v PERWTHREEIT>7, TheDTy
hEEHHPOKEREBEETTREE L, 1IE% (0.66%) RIEAH50NIE (8.0%) &if
BEORMZGARIT > 70 GEMOAIEAME—HED T v T, etherfflil T THB IR
AT =T IVEA U, REER2ARRIC 50T S O CHIREE & EEE U,
7o, DTy MAMEKEIRY > 7 ERVERIC T,

2.2 MR RBIAR U U EEAESL: RERB-10)IC L7chsi oy, Ty b Aether THE < kR
U Mo RE IR 2 Ot U 7o, Krebsiigil ZhaiR Ly 4~5mmdD 1) 27 A 4 (e
L7ce EDRNERE ZE D LN ITHEER ) Y 7TIERER - 10, k.
Krebsilg D 13 NaCl 112 mM, NaHCO3 25.2 mM, KCl 4.73 mM, MgCl2 1.19 mM,
KH2PO4 1.19 mM, CaClz2 0.9mM, EDTA 0.026 mMTH %, 1) > 7 HEAA95% 02/5%
CO2% i LpHAT40IZR B, IBIEA37CIT U728 mIDKrebsflED A - 72 F v /73—
AN VDT TAY—TCREEL, e NI VAT 2 —H— 138k L
A Y —THZ I, KEIRY > 27 1 Tresting force & LT gD HAEMZ . 905D
cquilibraion D BERR A & 5 72, #NH6. 60 MMOKCITY) w7 2 S H. 75 h—
1275 - 72 5 TRrebsiig THEE U7z, 20401123 X 1077 M@ norepinephrine T L <
10 Macetylcholine (ACh) THbfk L. PISZAIIADHERE L TUL A0 ED AT L1,
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Norepinephrinel[{ D 80% L _L Dilifg & 786 5 & D % N HIENIE R ITHEEL TS
EZZ . UTOERICHAN ., ZD%., Krebsit THiig Ly 20434123 X107 MOD
norepinephrine THIULHE U PIRARFEM 0% % 1077 ~10-* MO AChT A BZ FEARTT L bz
Z210-9~10-5 MDnitroglycerin (NTG) THraf L7z,

2.3. 40N T VA VAL S NS BRME(L: ZAUCIE3mMONHCE FiL72(9),
Figure 1 F By NHCIZRINIC X B #IAP 7 b ) AL OR#FE % Figure 1 FBAE
NHaCl IR & 5 MR B PE L O 2 7R

Extracellular (pH=7.4) Intracellular (pH=7.2)

N NH == NH?

H* ‘rapid Hr 4 (PH)

NH == NH NH +

3 3 4

( H(pH J)

Na+* 4""_;' H+

Figure 1.NH4CliZ X 24P 7 V77 U (b L MBI IR 1L

FBUTRT L 9T MIBSNRICNHACLEZ A INg 5 & S A IasE TN
ENH4* DA DN THEET b NHaT 3 W 5 ) & ULAHIIBIIZ A H780 A%, NH3
WFESEIZMIAPUC A D DTy HIIEP TIENHOREE N FA L. NH3+HY—NH4™ D
TEDAHETT 5o TDFER. MIERNOHDEE X 1. MIRA TV ILEL S, —
7. FEROD L9 ICNHaClr— Bz U7c % k=9 5 Sl NHa v 2au <
CFodhy MR TIENHADEED A U, NHat—=NHs+H* O[S0 HErT7d 5, 9778
HH. HIEPNTH DS XML 5 2 i1l 5, 2O EAEHANT3 mM NH4Cl
I & 0 mlapy 7 V7 ) ALAE3 mM NHaCIZ N R 1 & 0 Mg BRI (L 21T - 720
24 MBWHME TS ORI TS VT4 VIESTILA—=N=FFY (4 FORBRED
W) A IkE Heprostaglandin D BA 5. 230~ 5 BHI T, 10-5 mM indomethacinD 28 7% |
superoxide A5 A FH~ % B AT, 100 U/mldDsuperoxide dismutase (SOD) D284 7

~N7,

2.5 FEEHILER: 7 — & 13l HIEHERRE TR LTc, ACKIS & NINTG O e Kilik
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(Bmax) & pEDs0(50%D3EA 4 U5 DISHELLRIE: BEEMIO B O TR 1)
AEH U, BE LIS, MEFFINEEIE DO EEOME EStudentD ttest T, =D
LI E DG EDHE I done-way ANOVATS 5 NI Tukey DL TIT - 72, p<0.05%H
ZH D EHELIS
3. WrFuRE R

3.1. 4% SHR: WKY T &g AF THAMEIRZAL L7ah - 70, SHRISEIRS b
AR U7 (Figure 2)

Figure 2.WKY LSHRICE T2 BIEAEMOTFHMENDHLE
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INSDT y b DAChHBEETS & UNT NTGFU%’?:’IEEET L7z, Figure 30k 9 1C.
SHR & WKYDAChHIER IZIEE /ISR TME L2 GEe .: Jid. MHTH oL ZERITT
Mot AIEAMIC L O SHRT HWKY T & AChibHE i{ﬂi% L7 UL, T D5
DFEEIFSHR TWEKY(ZHANTEIPTH 572, —FH NTGHFEIZSHR & WKY TZE |
. BIEANOAMTHENL) >/ (Figure 4)

IR SIZHNTNHACHZ X BB T L7 ) b, NHaCIGS N k312 & A Hilapy
Wb b 247750, AChHBERIT S B B A #GT U7c, NHaCLZ X 240187 VA1)
Lic kb (Figure 5) (EIEEWOFMICEDST) WKYZ & NIZIEE &IEED
SHRiZ. INFTHONOLNDOIEE T v FTHRELTE/cL D12, AChiLEEDRES %
DTz, EZ AN, BIEANA U/CSHRTIZAChIWEIIZ/L LTI - 120 — <
NH4CIZR I BT & 5 AN IR AL 15 BT SHR LIS D 3B D AChHIAE 12 13 &
DI - 7oY. B BTSHROES U 7cAChHgE Atz L7cDTHh 5

(Figure 6) , 37 bH. BIEAMSHROMMOI B & R75 > fctar Lic, BIEA
'“‘PSHRWMD%*& BINFEFTOIEE Ty b ERFEORIETH - 7chd, EIEAMSHRT
[ZAChTDAZ L ZAMIEA 7V VLIS EE T, IR L D dELIcDTH S
(Table 1) , 2O Eh o AEAMSHRO NRZAINIET TIZT VAL THE D,
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Figure 5. WKY 3 L 'SHRDACh##E 1254 A NH4ClOHE (R —)
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Table 1. $15SHROTFT—7DE &Y

WKY SHR
Normal | Salt Normal | Salt
Cotrol 88+2% | 76+3%* | 841+3% | 422%™
NH,Cl ‘ ¢ ¢ ~
NH,Cl Removal ~ ~ ~ | ?

X 17 indomethacin|d A5 B RWKY 3 K U'SSHR D55 U 7o AChH#E 2 131E 5421
78 U7-Ay. SODIFEISEMWKY DAChHIAEIC I EYJ . AIEAMSHRDAChH)
8 h—IE L, T OER. AChilE I F IS AMmWKY ERREICE 572, Licht>
T. BlEEFSHRIERN T (IappHZEALOBEE T 5 L2 o b) ACKHLED
ZE{LIT |3 superoxide NEE/AI R B AR LTH O MEWHEHPCIIL LA LD IFHF
B BEEZ LTINS D EEZ 51T,

Figure 7.Dahl RS w | &£Dahl §5 w b LB ABREREHOFEMENDHE
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3.2.Dahl SF v b:DahlRT v N CIRHEHAW TEFEMIEIFE(L LD 5 723, Dahl
ST v MIFEWPL LAER LI (Figure 7)

NSDT y NOAChHIEETS & NIINTGHE A2 U7, Figure 80D k& 912,
Dahl S5 w ks &DablRS » F DAChHIEE IXIEH BIE A THE LcBaIld. MEETH
SNLZERITIID - 1o, BIEAMATIT > THDahl RS v N DAChHLFRIIZAL LIS >
7o, BIEAEMIZ L YDahl STy b DAChHIFEIZRSE U7ce o — < NTGHli#E 3 Dahl
STy h&DahlRT w FTEIIL . BIEAMOBETHENLD -/ (Figure 9)
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Figure 10. Dahl RS v | ¥ & U'Dahl

STy b DAChHIFRICX 9~ 5 NH4ClOF
E

% Relaxation

Dahl R/Na(-)

% Relaxation

Dahl R/Na(+)

Control

7 6

5

100
9 8 7

6 5 4

ACh Concentration (-log[M])

9 8

ACh Concentration (-log[M])

7 6

5 4

Table 2. Dahl RS w P X UDahl SS w hOF—FDE &0

Dahl R rats Dahl S rats
Normal Salt | Normal Salt
Cotroi 91+4% | 87+4% |93+2% | 50+-4%*
NH,Cl # ‘ ¢ ~
NH,ClRemoval | ~ - ~ /

INSIZHWTNHACHZ X B HmIBP 7 V 74 ) AL, NHaClEIn bR =12 & 2 H1Ian

BEPEALZ 4TS ACKIMRIC X 9 5 B tRat U7co NHaCUZ K 5 Mmbapy 7 L7 )

{12 & (Figure 10)

(BIEBAMOAMIIEDL SF) DahlRT v IS NTIER &
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IEAODaN ST v MIAChHZDRETZ DT, & AN, &lEffiis U/cDahl S5
v N TIFAChHIEIIZEAL LI 5 7o —T5 NHaCIRINERR 12 & 2 MR la Pl AL
RIS EMADahl ST v N A D3IEEDAChHIEE IZIZE ZDREILI D - 1o s, BEa
fifDahl SZ v b+ DIFF5 L 7cAChsfg & k3% L7c (Figure 11) , 4785, SHROL
A LRI, BEAaMDahl ST v MOVO3BE LRI - Fo e AR Uz, BiE BT
Dahl SZ v MUMNDIBHIINE TOIEE T v N ERFEDOIETH - 7oh, BIEET
Dahl S5 v N TIZAChHAE THMIEA 7V ) ALIZ 2RS4, AR mEELIC & 0 s
L7c (Table 2) , 2D Z & oEiEAMDaNSS v N ORNEMMIEBIEd TIZTT LAY
LU THO . TNDPPNEIEFEEEOR T ICEE L TWB eI E Z o,

Figure 11. Dahl RS v b E X fDahl S5 v b DAChHEE X9 3 NH4CILE N

BEEORE
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7345, indomethacin/g & UM X SODITAChHLEMNZEAL LIS A - 72 &t & fafDahl S5
v NN DOBETIXEEDREIIIL) 5 7oy, At EMDahl ST v b DAChLEE A [18
L7, indomethacinD 8T b~ TSODD FL2EIF5 . SODIZ L % AChibiE DD
TR AR P A1 & B AChiAR TR GEE & RITRREICTS - 7o Z DAAE IZ 15 B
SHRD & D EFIERETH - 72,

B
YATSHRPDahl S5 oy b &4 5 Je AR RS P& ML E 1S 36\ TN AR D 7 b

71 VAL AR GE R S G DIFEE 2 = U T B A REME SRR X N tz, & DT &
U THIIERN 7 V72 VALIZ & B superoxidefE 4= FEHE(9, 10) DA GV RIE X v tz,
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Attenuated Acetylcholine-Relaxation due to Intracellular Alkalinization
in Salt-sensitive Hypertension.

Toshiro Fujita, Katsuyuki Ando
The 4th Department of Internal Medicine, University of Tokyo, Tokyo, Japan

Summary
The intracellular alkalinization atienuated acetylcholine (ACh) relaxation. The
purpose of this study was to clarify whether the changes in intracellular pH plays a
role in the attenuated ACh relaxation of salt-induced hypertension. We investigated
the effect of intracellular alkalinization by 3mM NH4Cl and acidification by removal
of NH4Cl on ACh relaxation in sali-loaded (8% salt diet, 4 weeks) and non-salt-
loaded (0.66% salt diet, 4 weeks) salt-sensitive and iis conirol rats (young [6 week-
old] spontaneously hypertensive rats (SHR) and age-matched Wistar-Kyoto rats
(WKY)/4 week-old Dahl salt-sensitive [S] and sali-resistant [R] rats). Salt loading
increased blood pressure in young SHR but not in WKY. ACh relaxation was
similar between non-salt-loaded SHR and WKY. Sali loading attenuated ACh
relaxation in both SHR and WKY, which was greater in SHR. Intraceliular
alkalinization attenuated ACh relaxation similarly in sali-loaded and non-salt-
loaded WKY. In non-sali-loaded SHR, intracellular alkalinization attenuated ACh
relaxation but not in salt-loaded SHR. On the other hand, intracellular acidification
did not affect ACh relaxation except for sali-loaded SHR, in which ACh relaxation
was improved. Similarly, salt loading increased blood pressure in Dahl S rats but
not in Rrats. ACh relaxation was aitenuated in sali-loaded Dahl S rats but not in
other groups of Dahl rats. Intracellular alkalinization attenuated ACh relaxation in
other groups than salt-loaded Dahl S rats but did not affect in salt-loaded Dahl S
rats. Intracellular acidification improved ACh relaxation in salt-loaded Dahl S rats
alone. Thus, we conclude that attenuation in endothelium-related relaxation of
salt-loaded salt-sensitive hypertension may be due to intracellular alkalinization.
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